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(57) Abstract 



A manually operated dispenser for dispensing a predetermined 
amount of powdered substance comprises a pressure cylinder (2) with an 
axially displaceable piston (3). A superatmospheric pressure is generated 
by displacing the piston inwardly in the cylinder and is releaved through a 
chamber (41) in a magazine (40) comprising a number of chambers (41) 
containing powdered substance. The ends of the chambers (41) are covered 
by penetrable membranes, and the chambers (41) may be moved to succes- 
sively being in alignment with a penetrator (30) and an outlet pipe (46). 
When the piston (3) is in its innermost position the penetrator (30) and the 
inlet end of the outlet pipe (46) are forced through the respective mem- 
branes at the ends of the chamber (41), and the subatmospheric pressure is 
releaved through the chamber (41) to dispense its content through the outlet 
pipe (46). The magazine (40) is annular and comprises a number of tubular 
chambers (41) placed equidistantly at some distance from and parallel with 
the axis of the magazine (40). At each full displacement of the piston (3) the 
magazine (40) is rotated to bring a new chamber (41) in alignment with the 
penetrator (30) and the outlet pipe (46). 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


BS 


Spain 


MC 


Madagascar 


All 


Australia 


PI 


Finland 


ML 


Mali 


BB 


Barbados 


PR 


France 


MR 


Mauritania 


SB 


Belgium 


GA 


Gabon 


MW 


Malawi 


BP 


Burkina Faso 


GB 


United Kingdom 


NL 


Netherlands 


BG 


Bulgaria 


GR 


Greece 


NO 


Norway 


BJ 


Benin 


HU 


Hungary 


PL 


Poland 


BR 


Brazil 


IT 


Italy 


RO 


Romania 


CA 


Canada 


JP 


Japan 


SD 


Sudan 


CF 


Centra) African Republic 


KP 


Democratic People's Republic 


SE 


Sweden 


CC 


Congo 




of Korea 


SN 


Senegal 


CH 


Switzerland 


KR 


Republic of Korea 


SU 


Soviet Union 


CI 


C6te d'l voire 


LI 


Liechtenstein 


TD 


Chad 


CM 


Cameroon 


LK 


Sri Lanka 


TG 


Togo 


DB 


Germany 


LU 


Luxembourg 


US 


United States of America 


DK 


Denmark 


MC 


Monaco 







WO 91/06333 



PCT/DK90/00273 



MANUALLY OPERATED DISPENSER FOR DISPENSING A PREDETERMINED 
AMOUNT OF POWDERED SUBSTANCE 

This invention relates to a manually operated device 
(in the following referred to as a dispenser) for dispensing a 
5 predetermined amount of a powdered substance, said dispenser 
comprising a pressure vessel having means for generating a 
superatmospheric pressure within said vessel, a chamber con- 
taining a predetermined amount of the powdered substance and 
a passage serving to connect the pressure vessel with the 
10 chamber following the generation of a sufficiently high 
pressure within the pressure vessel to expel the powdered 
material from the chamber. 

Devices of the above mentioned type are used i.a. to 
dispense doses of powdered medicines and more particularly to 
15 introduce powdered medicines into the air passages and more 
particularly the nasal cavity of a patient. 

US patent specification No. 2,151,418 discloses a 
device of the above-mentioned type. This known device comprises 
a compressible bulb which is connected with a compartment con- 
20 taining a capsule containing a dosage unit of a powdered medi- 
cine, the capsule being adapted to open when a superatmospheric 
pressure produced by the compression of the bulb exceeds a 
given value. 

The known device suffers from the drawback that a new 
25 capsule has to be inserted into the compartment before each 
dosing and that it is difficult to prepare capsules which open 
at a given pressure and which are completely emptied after 
being opened. 

Another known device of the type in question is dis- 
3 0 closed in the specification of Danish patent application No. 
3942/74. This known device comprises a compressible bellows and 
a capsule placed in a cavity having means for puncturing the 
capsule and a mouthpiece for insertion in the patient's mouth. 
The mouthpiece communicates through the cavity with a valve 
35 mounted in the passage between the bellows and the capsule, 
said valve being designed to open when the patient produces a 
subatmospheric pressure in the mouthpiece by suction. 
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The dispensing of the powdered material contained in 
the capsule is effected only if the patient produces the vacuum 
necessary to open the valve and, therefore, the known device is 
unsuitable in cases where the patient is unable to produce such 
5 a vacuum e.g. due to traumas in the air passages or the oral 
cavity or due to the general weakness of the patient. The known 
device also suffers from the drawback that a new capsule has to 
be inserted before each dispensing. 

The object of the invention is to provide a simple 

10 device of the type defined in the preamble, which device can be 
used for dispensing a series of exact dosages of a powdered 
substance without being dismantled and which only requires that 
the user contributes in generating the necessary super- 
atmospheric pressure. 

15 This object and other objects which will appear from 

the following description are achieved with the device of the 
invention, which device is characterized in that the pressure 
vessel comprises a pressure cylinder with an axially displace- 
able spring-loaded hollow piston and a one-way valve for the 

20 intake of air, valve means for connecting the interior of the 
cylinder to the inlet of said passage when the piston is dis- 
placed to its innermost position, the outlet end of said pas- 
sage communicating with an inlet end of a chamber in a magazine 
comprising a number of chambers extending through said magazine 

25 and containing a powdered substance, the ends of said chambers 
being covered by penetratable membranes and said magazine being 
movable in such a manner that the inlet ends of the chambers 
therein can be moved successively into a position in which they 
are located in proximity of the outlet end of the passage. 

30 According to the invention, the valve means may be 

provided by the portion of the hollow piston, which is in con- 
tact with the cylinder wall, comprising a hole which by axial 
displacement of the piston is brought into communication with 
a hole in the cylinder wall, which last hole is connected with 

35 the inlet end of the passage. 

In the starting position the pressure within the 
pressure cylinder is atmospheric, but on axial displacement of 
the piston the pressure is gradually raised. The pressure rise 
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will continue until the hollow piston reaches a position in 
which the valve means are activated to connect the interior of 
the cylinder to the inlet of the passage. 

At this stage a pressure wave of a predetermined mag- 
5 nitude will generate in the passage and said pressure wave will 
propagate towards the chamber which is located in proximity of 
the outlet end of the passage. 

When the device, including the strength of the mem- 
branes covering the ends of the chambers, is suitably dimen- 
10 sioned the pressure wave will propagate into the chamber which 
has its inlet end located in proximity of the outlet end of the 
passage and the pressure wave will cause the powdered material 
to be completely expelled from said chamber. 

The spring-load on the piston will cause the piston 
15 to retract towards its starting position and at the same time 
air will flow into the cylinder through the one-way valve. 

When the piston has returned to its starting position 
and when another filled chamber has been introduced into a 
position in which the inlet end thereof is located in proximity 
20 of the outlet end of the passage, the device is ready for dis- 
pensing a further dosage. 

The specifications of UK patent application No. 
2102295, DE published patent application No. 2654019 and US 
patents Nos. 2,672,144 and 3,425,414 also disclose devices for 
25 dispensing powdered substances. 

However, contrary to the device of the invention the 
known devices are based on the use of a propellant contained in 
a pressure vessel. 

The one-way valve is preferably located in the end 
30 wall of the piston and it preferably comprises an elastic flap 
covering a hole in the end wall. The elastic flap may be part 
of a rubber disc covering a substantial portion of the end 
wall. The spring-load on the piston is preferably established 
by a helical spring provided in the interior of the cylinder 
35 and one of the ends of the helical spring is preferably resting 
on the above mentioned rubber disc so as to keep the disc in 
place. 
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The piston preferably comprises a piston rod which is 
connected with an activator having means for restricting the 
withdrawal of the piston thus preventing the piston from being 
forced out of the cylinder by the helical spring. 
5 The device of the invention preferably comprises 

means for mechanically penetrating the membrane provided at the 
inlet end of each chamber in the magazine when the chamber is 
in a position where the inlet end thereof is located in 
proximity of the outlet end of the passage. These penetrating 

10 means preferably comprise a penetrator rod which is mounted so 
that it can be axially displaced in a passage provided in a 
housing surrounding the pressure cylinder. 

In the embodiment wherein the valve means are 
provided by a hole in the piston wall being brought in align- 

15 ment with a hole in the cylinder wall the penetrator rod may be 
activated by a pressure rod. The pressure rod is preferably 
integral with said activator and its length is adapted so that 
shortly before the piston reaches the position in which the 
hole in the piston communicates with the hole in the cylinder 

20 wall the pressure rod exerts a pressure on the penetrator rod 
and causes said rod to be displaced towards the chamber con- 
taining the powdered substance over a distance sufficiently 
long to break the membrane covering the inlet end of the cham- 
ber. 

25 In the embodiment wherein the valve means comprises 

a spring loaded valve the penetrator rod may be integral with 
the valve to be activated with this valve by the piston when 
this piston is axially displaced to its innermost position. 

In a particularly preferred embodiment of the device 

3 0 of the invention a portion of the passage extends through the 
interior of the penetrator rod. The penetrator rod preferably 
comprises elastic means for retracting the rod towards its 
starting position when the pressure thereon is relieved and 
means for restricting the retraction. 

35 The magazine is preferably located in a housing 

having a dispensing pipe having an inlet and an outlet end. The 
inlet end is preferably located in proximity of the downstream 
end of a chamber which is located in a position in which the 
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upstream end (inlet end) is located in proximity of the outlet 
end of the passage. The dispensing pipe is preferably pointed 
at its inlet end so that a displacement of the magazine by the 
penetrator rod causes the membrane covering the downstream end 
5 of the chamber to be broken. 

When the device of the invention is to be used for 
nasal administration the downstream end of the dispensing pipe 
preferably has a shape so that it can be inserted into a 
nostril . 

10 The magazine housing is preferably connected with the 

housing surrounding the pressure cylinder by means of a hinge. 

The magazine preferably has an annular shape and it 
comprises a plurality of, e.g. 12, tubular chambers spaced 
equidistantly and located at the same distance from the axis of 

15 the magazine and with the axes of the tubular chambers being 
parallel. Such a magazine permits the chambers to be moved suc- 
cessively into a position in which they are placed coaxially 
with the passage and between said passage and the dispensing 
pipe. 

20 Another preferred embodiment of the device of the 

invention further comprises means for automatically rotating 
the annular magazine after each dosing in order to bring a new 
chamber in position between the passage and the dispensing 
tube. 

25 These rotation means preferably comprise a guide rod 

extending axially from the activator and having a free end lo- 
cated in a groove on the exterior surface of the annular 
magazine, said groove being composed of sections extending 
parallelly with the axis of rotation of the magazine alternat- 

30 ing with sections forming an angle relative to said axis of 
rotation. 

When the activator is depressed the free end of the 
guide rod is advanced through one of the first mentioned groove 
sections, and when the activator has reached the position in 
35 which powdered material is expelled from the chamber which is 
in the dispensing position the free end of the guide rod will 
have reached the end of said first groove section at which the 
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groove section passes into a section forming an angle with the 
axis of rotation. 

During the retraction of the activator to the start- 
ing position the free end of the guide rod will be withdrawn 
5 through the inclined groove section thus causing the annular 
magazine to rotate over an angle which is related to the in- 
clination of the inclined groove section. When such a rotation 
has been effected a new cycle can be started. 

The invention will now be described in further detail 
10 with reference to the drawings in which 

Fig. 1 shows a sectional side view of a preferred 
embodiment of the device according to the 
invention, 

Fig. 2 shows a sectional side view corresponding 
15 to that of Fig. l but with the magazine 

housing opened and the protecting cap 
removed, 

Fig. 3 shows a cross sectional view along the line 

III- III of the device shown in Fig. 1, 

20 Fig. 4 shows a cross sectional view along the line 

IV- IV of the device shown in Fig. 1, 
Fig. 5 is a schematic illustration of the 

mechanism for automatically rotating the 
magazine shown in Fig. 1-3 , 
25 Fig. 6 shows a sectional side view of another 

embodiment of the device according to the 
invention , 

Fig. 7 shows a cross sectional view along the line 

VII- VII of the device shown in Fig. 6, 

30 Fig. 8 shows a cross sectional view along the line 

VIII- VIII of the device shown in Fig. 6. 
The device shown in Fig. 1-4 comprises a cylinder 

housing 1 comprising a cylinder 2 surrounding a cup-shaped pis- 
ton 3 which has a side wall 4 and an end wall 5. A hole 6 is 
35 provided in the side wall 4, and another hole 7 is provided in 
the end wall 5. The hole 7 in the end wall 5 is covered on the 
interior side of the piston 3 by a rubber flap 8 which is part 
of a rubber disc 9 covering a substantial part of the end wall 
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5 and being maintained in position by a helical spring 20 which 
at the opposite end of the cylinder 2 is centered by an annular 
projection 21. 

The piston 3 comprises a hollow piston rod 22 having 
5 an air inlet 23. An activator 24 is attached to the piston rod 
22. The activator 24 is axially displaceable in a lower part 25 
of the cylinder housing 1. 

The lower part 25 of the cylinder housing 1 comprises 
at its free end an inwardly extending annular shoulder 26 which 

10 engages an outwardly extending annular flange 27 on the ac- 
tivator 24 when the latter is moved away from the cylinder 2. 
The activator 24 also comprises a pressure rod 28 which by ac- 
tivation of the activator 24 exerts a pressure on the end of a 
penetrator rod 30 which is axially displaceable in a passage 31 

15 in the cylinder housing 1. 

The penetrator rod 30 has an internal passage 32 
which is connected with a hole 33 in the side wall of the 
cylinder 2. The end of the penetrator rod 30 which faces the 
push rod 28 is fitted with an elastic annular flange 34 and at 

20 its opposite end the penetrator rod 30 has an enlarged portion 
35 which is mounted in a circular recess 36 in the cylinder 
housing 1. The elastic annular flange 34 and the thickened por- 
tion 35 of the penetrator rod 30 ensure that the penetrator rod 
30 is axially movable over only a short distance and that it 

25 returns to its starting position when the pressure on the pres- 
sure rod 28 is relieved. 

The thickened portion 35 of the penetrator rod 30 is 

pointed. 

The device further comprises an annular , rotatable 
30 magazine 40 which has twelve identical chambers 41 each filled 
with a powdered substance (not shown) . The chambers 41 are 
closed at both ends by a breakable membrane (not shown) . The 
magazine 40 is surrounded by an annular flange 42 in which 
there is provided a window 43 and which constitutes a lower 
35 part of a magazine housing. The annular flange 42 has an in- 
clined end surface corresponding to a similar inclined end sur- 
face on an upper part 44 of the magazine housing which is con- 
nected with the cylinder housing l by means of a hinge 45, cf . 
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Fig, 1 and 2. The upper part 44 of the magazine housing com- 
prises a dispensing pipe 46 which is pointed at the end facing 
the magazine 40, The outlet end of the pipe 46 is covered by a 
removable protection cap 47. 
5 As will appear from Fig, 3 and 5 the exterior surface 

of the magazine 40 has a groove 50 for guiding a pin 51 
provided at the free end of a guide rod 52 (see Fig. 5) extend- 
ing from the activator 24 and being mounted so that it can be 
axially displaced in a passage (cf. Fig, 3) in the cylinder 

10 housing 1. The groove 50 comprises twelve axially extending 
sections 53 alternating with twelve sections 54 extending at an 
angle relative to the sections 53 and connecting the ends 
thereof except that the last inclined section 54 passes into a 
therteenth axially extending section of the groove which leads 

15 to the lower terminal surface of the magazine. 

The depth of the groove sections 53 and 54 varies in 
the zones at which an axial section 53 passes into an inclined 
section 54 thus providing surfaces 55 which ensure that the 
magazine can rotate in one direction only relative to the pin 

20 51, cf, the arrow shown in Fig, 5, 

The device illustrated operates as follows; 
Before using the device the protective cap 47 is 
removed, and the outlet of the dispensing pipe 46 is placed in 
one of the nostrils of a patient. Subsequently, the activator 

25 24 is depressed. 

Such depression causes the valve flap 8 to be pressed 
against the end wall 5 of the piston 3 so as to prevent air 
from escaping through the hole 7. By further depressing the 
activator 24 the pressure within the cylinder 2 is increased. 

30 The pressure increase continues until the holes 6 and 33 com- 
municate. Shortly before this happens the pressure rod 28 will 
have pressed the penetrator rod 30 against the magazine 40 and 
have displaced said magazine 40 towards the pointed end of the 
dispensing pipe 46 so as to break the membranes covering the 

35 ends of the chamber 41 which is located in the dispensing posi- 
tion. 

In this position there will be an open connection 
between the passage 32, the chamber 41, and the dispensing pipe 
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46 thus enabling the powdered substance to be expelled suddenly 
and completely from the chamber 41 when the holes 6 and 33 are 
brought into communication, and the pressure generated in the 
cylinder 2 is suddenly relieved. 
5 The powdered substance expelled will pass from the 

chamber 41 to the dispensing pipe 46 and into the nasal cavity 
of the user. 

On depressing the activator 24 the pin 51 travels 
through an axially extending groove section 53 and passes into 
10 the transition zone between the axially extending groove sec- 
tion 53 and the inclined groove section 54. 

When the pressure on the activator is eased the heli- 
cal spring 20 will return the piston and the activator to the 
starting position, and air will flow into the cylinder 2 
15 through the hole 7 in the end wall 5 of the piston. 

At the same time the pressure on the penetrator rod 
30 is relieved thus enabling the elastic annular flange 34 to 
bring the penetrator rod 30 back to its starting position. 
During the retraction of the activator 24 the pin 51 will move 
20 through an inclined groove section 54 because the inclined sur- 
face 55 will prevent it from moving back into the axially ex- 
tending groove section 53, Consequently, the magazine will be 
rotated over 30 *C so as to bring a new chamber 41 into dispens- 
ing position. The return of the activator 24 will stop when the 
25 annular flange 27 engages the shoulder 26. 

The device is then ready for dispensing a new dosage. 
When all chambers have been emptied the magazine 
housing is opened as shown in Fig. 2, and a new filled magazine 
40 is inserted. 

30 Vlhen numbers readable through the windows 43 are pro- 

vided on the external surface of the magazine 40 the user is 
able to determine the number of doses used or left without 
opening the magazine housing. 

The embodiment shown in Figs. 6-8 is much similar to 
35 the embodiment shown in Figs. 1-5, and corresponding details 
are specified by the same reference numbers. 

The main difference between the two embodiments lies 
in the construction of the valve means bringing the interior of 
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the cylinder in connection with the passage 32 through the 
penetrator rod 30. In the embodiment according to Fig. 6 this 
valve means has the shape of a spring loaded valve having a 
valve head 60 closing against a valve seating 61 in the upper 
5 wall of the pressure cylinder 2, and having its stem 62 
protruding through said upper wall into the interior of the 
cylinder. When the piston 3 is displaced to its innermost posi- 
tion a block 63 provided on the inner side of the piston will 
abut the end of the valve stem 62 and lift the valve head 60 

10 from its seat 61 against the force of a helical spring 64 sur- 
rounding the valve stem and abutting at its one end the inner 
side of the upper wall of the cylinder and at its other end a 
washer 65 press fitted on the valve stem 62- The penetrator 
rod 30 with its internal passage 32 has in this embodiment the 

15 shape of a short sleeve which is at one end connected to the 
valve head 60 by circumferencially spaced connections 66 so 
that the penetrator is activated by the valve being lifted. 

The other end of the penetrator rod 30 is almost the 
whole way round along the edge of its internal passage 32 

20 provided with a sharp brim 67 fitting into the opening of the 
chamber 41 which is in the dispensing position. Hereby the mem- 
brane of the chamber is cut free along the edge of the opening 
except for a thin rib which prevents the membrane piece cut 
free from being entrained by the air flow through the chamber. 

25 After the membrane at one end of the magazine has 

been cut by the penetrator f this penetrator lifts the magazine 
pressing it against a corresponding sharp brim 68 provided at 
the inlet end of the dispensing pipe 46 to cut the membrane at 
the other end of the magazine. 
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PATENT CIAIMS 

1. A manually operated dispenser for dispensing a 
predetermined amount of a powdered substance, said dispenser 
comprising a pressure vessel having means for generating a su- 
5 peratmospheric pressure within said vessel, a chamber contain- 
ing a predetermined amount of the powdered substance and a pas- 
sage serving to connect the pressure vessel with the chamber 
following the generation of a sufficiently high pressure within 
the pressure vessel to expel the powdered material from the 

10 chamber, characterized in that the pressure vessel comprises a 
pressure cylinder with an axially displaceable spring-loaded 
hollow piston and a one-way valve for the intake of air, valve 
means for connecting the interior of the cylinder to the inlet 
of said passage when the piston is displaced to its innermost 

15 position, the outlet end of said passage communicating with an 
inlet end of a chamber in a magazine comprising a number of 
chambers extending through said magazine and containing a pow- 
dered substance, the ends of said chambers being covered by 
penetratable membranes and said magazine being movable in such 

20 a manner that the inlet ends of the chambers therein can be 
moved successively into a position in which they are located in 
proximity of the outlet end of the passage. 

2. Device according to claim 1, characterized in that 
the valve means are provided by the portion of the hollow pis- 

25 ton, which is in contact with the cylinder wall, comprising a 
hole which by axial displacement of the piston is brought into 
communication with a hole in the cylinder wall, which last hole 
is connected with the inlet end of the passage. 

3. Device according to claim 1, characterized in that 
30 the valve means comprises a spring loaded valve having a valve 

head closing against a valve seating in the upper wall of the 
pressure cylinder, the stem of this valve extending into the 
cylinder to be influenced by the piston to open the valve when 
the piston is axially displaced to its innermost position. 



WO 91/06333 



PCT/DK90/00273 



12 

4. A device according to any of the preceding claims, 
characterized in that the one-way valve is provided at the end 
wall of the piston. 

5- A device according to claim 4, characterized in 
5 that the one-way valve comprises an elastic flap covering a 
hole in the end wall of the piston. 

6. A device according to any of the preceding claims, 
characterized in that the piston is spring loaded by a helical 
spring provided in the interior of the pressure cylinder. 

10 7. A device according to any of the preceding claims, 

characterized in that the piston comprises a piston rod which 
is connected with an activator having means for restricting the 
retraction of the piston. 

8. A device according to any of the preceding claims, 
15 characterized in that it further comprises means for mechani- 
cally puncturing the membranes at the ends of each chamber of 
the magazine when the chamber is located in proximity of the 
outlet end of the passage. 

9. A device according to claim 8, characterized in 
20 that the mechanical puncturing means comprises a penetrator rod 

which is mounted so that it can be axially displaced in a hous- 
ing surrounding the pressure cylinder. 

10. A device according to claims 2 and 9, 
characterized in that the penetrator rod is activated by a 

25 pressure rod connected to the activator. 

11. A device according to claims 3 and 9, 
characterized in that the penetrator rod is integral with the 
valve to be activated with this valve by the piston when this 
piston is axially displaced to its innermost position. 
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12 . A device according to any of claims 9-11, charac- 
terized in that a portion of the passage extends through the 
interior of the penetrator rod. 

13. A device according to any of the preceding 
5 claims, characterized in that the magazine is mounted in a 
housing which can be opened and which has a dispensing pipe, 
one end of which is located in proximity of the downstream end 
of a chamber, the upstream end of said chamber being located in 
proximity of the outlet end of the passage. 

10 14. A device according to claim 13, characterized in 

that the inlet end of the dispensing pipe is pointed. 

15. A device according to any of the preceding 
claims, characterized in that the housing comprises a lid which 
is connected with the housing surrounding the pressure cylinder 

15 by means of a hinge. 

16. A device according to any of the preceding 
claims, characterized in that the magazine is annular and com- 
prises a number of tubular chambers which are placed equidis- 
tantly and at the same distance from the axis, the chambers 

20 extending parallelly with said axis. 

17. A device according to claim 16, characterized in 
that it further comprises means for automatically rotating the 
annular magazine when a chamber has been emptied. 

18. A device according to claim 17, characterized in 
25 that the means for rotating the magazine comprises a guide rod 

connected with the activator, the free end of said guide rod 
being mounted in a groove on the exterior surface of the 
annular magazine, said groove being composed of groove sections 
extending parallelly with the axis of rotation of the magazine 
3 0 alternating with groove sections forming an angle with the axis 
of rotation. 
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